SUMMARY Risk factors for mental retardation were studied prospectively in 12 000 children born in northern Finland in 1966 and followed to the age of 14 years. The number of untraced children was less than 2 per 1000. Altogether 326 children had an IQ less than 86, and the incidence of severe retardation (IQ less than 50) was especially high. An incidence figure for children with mental retardation, a separate figure for healthy children, and also the death rate were calculated for each disease. Only in the cases of Down's syndrome and some hereditary diseases were all the exposed children mentally retarded; in other diseases some children did not seem to suffer any sequelae. A risk factor could be found for 50-6% of the total number of children with mental retardation, the percentage decreasing from the severest to the mildest form (86.7%, 45 4%, and 30.9%). Some 9.4% of the healthy children and 77-7% of those who died had had one or more of these conditions. Prenatal conditions were most often associated with severe mental retardation (64%), and perinatal conditions with mild retardation, (IQ 50 to 70; 27%) and mental subnormality (IQ 71 to 85; 18%). Cases with no known risk factor were more common among boys than girls.
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A detailed knowledge of the risk factors for mental retardation in a community forms the natural basis for preventive measures. The facilities for exact diagnosis depend on the medical information available on aetiological factors and therefore alter with time. Thus MacKay' noted that in 1965 a definite aetiological diagnosis for severe mental retardation could be made in only one third of all patients;2 but this could be achieved in 65% of cases by 19733 and in 86% by 1977.4 Even though the aetiological diagnoses in many instances are specific to an eponymous entity, there are many conditions, such as anoxia, which result in retardation in some children only, and studies of this type are seldom epidemiological population studies from which we can also find out what proportion of the children exposed to a specific disease will be mentally retarded, what proportion will be perfectly healthy, and what proportion will die.
The risk factors for mental retardation were studied in a birth cohort for 1966 in northern Finland.s The investigation was started during pregnancy and the children were followed up to the age of 14 years. Morbidity during the 14 years, and particularly that for the newborn period, was carefully recorded prospectively. In the follow up, special emphasis was laid on recording the incidence of mental retardation, a figure which was found to be unusually high, especially for severe retardation.6
Series and methods
The series comprised 12 058 live births from the two northern-most provinces of Finland, Oulu The risk factors were subdivided into two types: (a) A prenatal or perinatal causal factor was considered to have been present whenever such a diagnosis of evident clinical importance had been given to the child during the period or later findings clearly showed a prenatal or perinatal origin.
(b) A postnatal risk factor was considered to be present whenever a clinically important diagnosis which could be assumed to affect development was present.
All types of haemolytic diseases indicated as diagnoses for the child in the hospital records and all cases of perinatal jaundice in which the bilirubin concentration was over 20 1 mg/100 ml were counted as cases of haemolytic disease ( Table 2) . A diagnosis of hypoglycaemia was given if this diagnosis was recorded in his medical records or if the blood sugar value in any test had been below 1 1 mmolI ( Table 2) . A diagnosis of hypothermia was given when the body temperature was less than 35°C on admission to the children's hospital ( Table 2) .
The incidence of risk diagnoses was calculated for the cases of mental retardation;6 the healthy children without this, cerebral palsy, or epilepsy up to the age of 14 years (n=11 320);9 l" and for deaths (n=278)." For each case of mental retardation only one diagnosis-that which was thought to be the most likely causal risk factor-is indicated in Tables  1 to 4 . All existing diagnoses were counted for the healthy children and those who had died. The analysis was carried out in this manner because a disease cannot be given as a risk for health. Furthermore, the basic aim of the study was to analyse to what extent the risk factors for mental retardation were also connected with a fatal outcome, whereas a detailed analysis of the causes of death per se was beyond the scope of this study. Exposed cases of cerebral palsy and epilepsy were also included in the divisor when calculating the death rate. The cases which did not have any risk diagnosis for mental retardation were distributed into groups with an Apgar score of 7 or less at 1 and 15 minutes, with birthweight less than 2500 g, with length of gestation less than 37 weeks, and with birthweight less than 2 SDS below the mean, each case being assigned only to the first of these groups for which it qualified. The relative risks for mental retardation and for mortality are calculated in Tables 2 to 4 , that is the ratio of the rate of mental retardation (or mortality) among those who had the disease to the rate among those who did not have this disease.
Results Table 1 shows the numbers of children with mental retardation, the numbers of healthy children, and the death rates among those with congenital malformation syndromes, chromosomal aberrations, and hereditary diseases. There were no healthy children among the Down's syndrome cases or those with hereditary diseases (2 leucodystrophy, 1 progressive muscular dystrophy, 1 Werding-Hoffmann's disease, 1 unspecified cerebral degeneration). Altogether 19 healthy children had or had had one of the other diseases studied here, but the difference between the numbers with mental retardation and healthy children was highly significant for all the diseases except for chondrodystrophia. Mortality was highest among children with multiple anomalies and second highest for those with spina bifida (Table 1) . Table 2 depicts the number of children exposed to various perinatal conditions, the incidences of these 
2(X)-)) group.bmj.com on June 21, 2017 -Published by http://adc.bmj.com/ Downloaded from diseases among mentally retarded and healthy children, and the relative risk for retardation or death resulting from such exposure. The relative risk for both was greatest if the child had intraventricular or cerebral haemorrhage, while the difference in incidence between the children with mental retardation and healthy children was also highly significant in the case of brain injury, premature separation of placenta, and asphyxia or anoxia. The incidence was significant for the children who had had haemolytic disease or hypocalcaemia. In the cases of maternal toxaemia and diabetes, neonatal haemorrhagic disease, hypothermia, hypoglycaemia, and cephalhaematoma the difference between the group with retardation and the healthy children was not significant, even though mortality was clearly increased in most of these diseases. Table 3 , which covers altogether 12 children with mental retardation and 82 healthy children. Congenital rubella and cytomegalovirus infections, unspecified prenatal infection, septicaemia, and bacterial meningitis were highly significantly more common among the mentally retarded than the healthy children, but for viral meningitis and neonatal pneumonia, the difference was not significant, even though mortality was very high in the latter condition. Table 4 gives the risk diagnoses for the children whose mental retardation was acquired after the Table 3 Incidence of intrauterine and neonatal infectious diseases among children with mental retardation (MR) and healthy children. For the children with MR, only one (the most likely) causal diagnosis is indicated, but for the others all the diagnoses given are counted neonatal period, and the data on the healthy children who were exposed to a similar condition. Psychoses, intracerebral haemorrhage, unspecified cerebral disease, cerebral trauma, septicaemia, and drowning occurred significantly more often among the mentally retarded children than the healthy children, but the difference between these two groups was not significant in the case of meningitis and viral encephalitis. Forty nine mentally retarded children had received altogether 70 diagnoses which were considered causal factors for other cases in addition to their own presumed causal diagnosis. For example, 24 children belonging to the group with congenital, chromosomal, or hereditary diseases (Table 1) had 39 additional diagnoses, 28 of which were perinatal (Table 2) .
There were 36 mentally retarded children among whom the incidence of the presumed causal diagnosis or condition defined by the Apgar score, birthweight, and length of gestation did not differ significantly from that in the healthy children if only one such diagnosis was given for each case of retardation (Tables 2 to 4 ). When the incidences were counted for all the cases of mental retardation having had such a diagnosis or condition, it was only for neonatal serous meningitis, postneonatal viral encephalitis, and maternal diabetes that the incidence of diagnoses was not significantly higher among the mentally retarded. The child with postneonatal encephalitis had an additional diagnosis of psychosis, which was significantly more common for cases of mental retardation.
The incidence of various risk disease groups presented in Tables 1 to 4 are also calculated separately for the IQ groups less than 50, 50 to 70, and 71 to 85 in The healthy and dead children who had had one or more of the diseases that were taken as risk factors for mental retardation are also indicated in Table 5 . To make these data more comparable with the figures for mental retardation, the children were counted only once, even if they had had two or more of these diseases, and were in such cases indicated in the first relevant group in Table 5 . Only in some of the cases were these diseases the underlying causes of death (Tables 1-4) .
A risk diagnosis was found in 86-7°/ of the cases of severe mental retardation, 45-4'%r of the mild cases, and 30 911o of those of mental subnormality. Some 9-4% of the healthy children and 77-7% of the children who died before the age of 14 years had been exposed to one or more of these conditions. A risk diagnosis was found for 94 of the 201 boys with an IQ less than 86 (46-811o), the corresponding figure for girls being 71 of 125 (56.80%).
Discussion
The method used here, in which only those diseases with a significantly higher incidence among the children with mental retardation were accepted as risk factors, may be too rigorous, since even in a population of 12 000 children the numbers for many of the diseases are not very high. For example, it may be wrong to exclude encephalitis as a causal factor and accept psychosis because of the difference in significance, because a psychosis is more likely to be related to foregoing encephalitis. This type of analysis nevertheless gives the order of importance of various diseases for mental retardation, and the exclusions do not greatly affect the results.
Eighty seven per cent of the cases of severe mental retardation had a known risk factor ( reports, and the risk factor more often remained undetected than in mild retardation in this series (69% and 55%).
The incidence of severe and mild mental retardation in this series is high when compared with other studies-severe retardation being 2 1 times and mild retardation 1-5 times more common here than in a Gothenburg series, for example.6 17 
